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PREHOFER, Christian 
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PCT/DE99/02016 
01 JUL 1999 

METHOD FOR RE-ROUTING DATA 
PACKETS TO ANOTHER NETWORK 



Applicant herewith submits an amendment and substitute specification in the 
above-reference PCT application, and respectfully requests entry of same prior to 
examination in the United States National Examination Stage. 



IN THE SPECIFICATION 

Cancel the specification as filed, and insert therefore the substitute specifica- 
tion provided herewith. 
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IN THE CLAIMS 

Cancel claims 1 - 12 as filed, and insert therefore new claims 13 - 24 as 
follows: 

- - What is Claimed is: 

1 3. A method for re-routing data packets of a packet-switching network 
onto at least one alternate network capable of assuring a quality requested by a 
network user, the packet-switching network and the at least one alternate network 
form sub-networks of a network over which data packets can be transmitted, 
including at least one source node and at least one destination node that are each 
respectively one of either directly or indirectly connected to an access node via at 
least one intermediate node, the access node being capable of setting up a 
connection both to the packet-switching network and to one of the at least one 
alternate network, the method comprising: 

identifying only by a respective bit pattern known to the access node the data 
packets to be routed via an alternate network in the source node by a bit pattern 
known to the access node that is connected to the source node either directly or 
indirectly via at least one intermediate node; 

recognizing said known bit pattern upon arrival of such data packets in the 
access node; and 

re-routing the data packets identified with only the known bit pattern onto an 
alternate network. 
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14. A method according to claim 13, further comprising the step of using a 
filter in the access node to check data packets arriving from a source node for the 
known bit pattern; and 

initiating the re-routing of the data packets identified with this bit pattern onto 
an alternate network when a known bit pattern is recognized. 

15. A method according to claim 13, further comprising the step of 
connecting to the source node one of either directly or indirectly via at least one 
intermediate node containing a table for determining traffic paths into which the 
function of the filter is integrated, the table additionally contains bit patterns that can 
produce a re-routing of the data packet identified with such bit patterns onto an 
alternate network. 

1 6. A method according to claim 1 5, further comprising the step of locating 
the known bit pattern in the header of a data packet to be routed via the alternate 
network. 

1 7. A method according to claim 1 6, further comprising the step of using 
the same bit pattern in at least one source node regardless of the respectively 
requested quality. 

18. A method according to claim 16, further comprising the step of using in 
at least one source node, bit patterns corresponding to the respectively requested 
quality. 
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19. A method according to claim 18, further comprising the step of using 
bit pattern of a data packet to produce a re-routing thereof onto at least one 
alternate network corresponding to the bit pattern with a specific quality. 

20. A method according to claim 18, further comprising the step of using 
each recognized bit pattern of a data packet to produce a re-routing thereof onto at 
least one alternate network with a quality corresponding to the recognized bit 
pattern. 

21 . A method according to claim 20, further comprising the step of 
preventing the re-routing of the data packet onto at least one alternate network, if 
after recognition of such a bit pattern of a data packet to be routed via the at least 
one alternate network in such an access node, the at least one alternate network 
cannot offer the quality corresponding to the bit pattern. 

22. A method according to claim 21 , further comprising the steps of having 
the at least one source node send the data packets to communicate a message via 
the packet-switching network to at least one destination node with respect to the 
data packets to be routed via the at least one alternate network; and 

waiting for an acknowledge from the at least one destination node. 

23. A method according to claim 22, further comprising the step of having 
the access node connected to the lat least one source node send a message with 
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respect to the assured quality requested by the at least one source node to the 
network node the at least one alternate network; and 
waiting for an acknowledge thereof. 

24. A method according to claim 23, further comprising the step of 
reserving for data packets to be transmitted with an assured quality, at least one 
logical channel of the packet switching network, in a network constellation in which 
the at least one alternate network is formed. - - 

IN THE ABSTRACT 

Cancel the Abstract as filed and insert therefore on a separate page the 
following Abstract of the Disclosure: 

- - ABSTRACT OF THE DISCLOSURE 
Data packets of a packet-switching network for which transmission of a requested 
quality is to be assured, are routed via an alternate network. In a source node, such 
data packets are respectively identified by a bit pattern known to an access node, 
which is connected to the source node, either directly or indirectly, via at least one 
intermediate node. The bit pattern is recognized upon arrival in the access node, 
and as a result of identifying the data packets with the known bit pattern, the data 
packets are re-routed onto the alternate network. - - 
REMARKS 

A substitute specification combining the specification and substitute pages, 
and an Abstract of the Disclosure are provided herewith, which make editorial 
changes in order to conform to standard US practice. A marked-up copy of the 
specification is also provided reflecting the changes made. 
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In addition, the claims as filed have been canceled and replaced by new 
claims that more clearly set forth the subject matter of Applicant's invention. 
No new matter has been inserted into the application. 

Applicant submits that this application is in proper condition for examination in 
the United States National Examination Stage, which action is respectfully 
requested. 



Respectfully submitted, 

Steven H. Noll (Reg. No. 28,982) 

SCHIFF HARDIN &WAITE 
Patent Department 
6600 Sears tower 
233 South Wacker Drive 
Chicago, IL 60606 
Telephone: (312) 258-5790 
Attorneys for Applicant 
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METHOD FOR RE-ROUTING DATA PACKETS 
ONTO AN ALTERNATIVE NETWORK 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is generally directed to telecommunication networks. In 
particular, the present invention is directed to methods for re-routing data packets on 
a data switching network. 
Discussion of the Related Art 

in a packet-switching network, such as for example the Internet, which is 
usually composed of a plurality of sub-networks, data packets from a source node 
are potentially transmitted to a destination node via a plurality of intermediate and/or 
access nodes of the individual sub-networks. In addition to containing information, 
the data packets particularly contain a destination address. The intermediate and/ 
or access nodes contain what is referred to as a routing table for determining a 
traffic path in which each destination address of a data packet has a destination 
address of that node such as an intermediate node or an access node, to which the 
data packet is fonwarded allocated to it. Thus, when a data packet arrives at such a 
node, the data packet is forwarded to the node corresponding to its destination 
address entry in the routing table. 

The data transmission in such a packet-switching network is normally 
connectionless, i.e. the data packets with identical source and destination address 



are transported independently of one another, so that neither the sequence nor a 
delivery of the data packets at the destination node is guaranteed, such as under 
OS! Layer 3 Protocol. However, a quality of the transmission of data packets 
between source and destination node such as certain bandwidth, delay times and a 
specific throughput, can not be promised. 

Video transmission services, such as video on demand and various telephone 
services, such as voice over IP in the Internet, require a dependable and fast data 
transmission with an assured quality. 

An "Internet Draft" document authored by K. Nichols and S. Blake that was 
published by the Internet Engineering Task Force In February 1998 (Internet site: 
http://www.ietf.org/internet-drafts/draft-nichols-dsopdef-00.txt) proposes a method 
that enables an accelerated transmission of data packets from a source node to a 
destination node. 

For data packets to be forwarded especially fast, specific bits of what is 
referred to as the TOS (type of service) byte in the header part of such a data packet 
are set. Such data packets can be divided into various classes on the basis of the 
bits that are set in the TOS byte. According to their class, the data packets identified 
with the set bits are given privileged handling in the intermediate nodes via which 
such data packets are transmitted from the source node to the destination node, as 
a result an accelerated forwarding to the next node, intermediate or destination node 
is achieved. 

A critical disadvantage of this method is that the privileged handling in the 
forwarding of the data packets identified with the set bits leads to considerable 
delays in the forwarding of the data packets to be transmitted normally. 



Moreover, it is not only the destination addresses but also tine respective TOS 
bytes that must be taken into consideration in every intermediate node when 
fon/varding the data packets. 

Another "Internet Draft" document authored by Y. Bernet, R. Yavatkar, P. 
Ford, F. Baker and L. Zhang that was published by the Internet Engineering Task 
Force in March 1998 (Internet site: http://ietf.org/internet-drafts/draft-bernet-intdiff- 
OO.txt) presents a method that, with the assistance of the above-explained method, 
combines a plurality of demands made of the Internet for a guaranteed quality for 
the transmission of data packets into classes. A corresponding quality for the 
transmission of data packets is assured according to such a class. 

Since a required quality for the transmission of data packets with a privileged 
handling thereof on the basis of the aforementioned, set bits in the TOS byte is 
assured, this method can be reduced to the initially explained approach. However, 
this method too suffers from the disadvantages mentioned above. 

Another approach to offering the user of a video transmission service of a 
bandwidth suitable for the transmission of data packets is disclosed by US Patent 
5,732,078. 

That patent discloses an arrangement of an access node to the Internet that 
assures a bandwidth requested by the user for the transmission of data packets by 
re-routing data packets onto an alternate network. The re-routing of the data 
packets requires a user to request a specific bandwidth for the transmission of data 
packets from his user terminal device to a destination node. Then, the access node 
to which the user terminal device is connected sets up a point-to-point connection to 



the access node to which the destination node is connected via the alternate 
network offering the requested bandwidth. 

To re-route the data packets for whose transmission the user requests an 
assured bandwidth onto the alternate network, an existing routing table in the access 
node to which the user terminal device is connected is finally modified such that, in 
addition to containing the respective destination addresses of the nodes to which 
data packets are respectively fonwarded, it also contains the source addresses of 
the data packets to be re-routed due to a quality requested by the user. According to 
a modification of the method presented in the 5,732,078 patent mentioned above, a 
connection-individual or a transmission-individual particular, also know as an 
application port number, is entered into the routing table. 

On the basis of the additionally stored source address and the connection- 
individual or transmission-individual particular in the routing table, the data packets 
arriving at such an access node can be selected according to whether they are 
routed over the ordinary Internet or via the alternate network. 

This method is very involved since a separate connection via the alternate 
network must be set up for every transmission of data packets with a requested 
bandwidth that is initiated by a user. 

Additionally, the routing table must be modified in every access node to which 
user terminal devices are connected, namely after every transmission of data 
packets with a specific bandwidth initiated by a user. 

Also to be considered is that all data packets arriving at such an access node 
are examined for their source address in order for the connection-individual or 



transmission-individual particular, with reference to the source address, to be re- 
routing onto the alternate network. 

In their Master Thesis, "Support Qos in IP over ATM", June 1997 (1997-06), 
National Taiwan University of Science and Technology, Taipei, Taiwan, (available 
online), Gung-Chou Lai and Ruay-Shiung Chang state that a determination 
regarding the path over which a data packet is to be routed in a switching system 
can be made in the switching system on the basis of a field TOS (type of service) in 
the header of data packets to be switched or transmitted. However, their 
presentation has nothing to do with re-routing of data packets of a packet-switching 
network onto at least one alternate network. On the contrary, the data switching or 
transmissions uses the same switching system. 

SUMMARY OF THE INVENTION 

therefore, it is an object of the present invention to provide a method for 
switching data packets of a specific quality in a packet switching network onto an 
alternate network. 

It is another object of the present invention to provide a method for switching 
data packets of a specific quality in a packet switching network onto an alternate 
network, wherein a routing table remains unaffected by ongoing modifications for the 
re-routing of the data packets. 

It is a further object of the present invention to provide a method for switching 
data packets of a specific quality in a packet switching network onto an alternate 
network, wherein data packets need only be examined for a known bit pattern in the 
access node connected to a source node. 



It is an additional object of the invention to provide a method for switching 
data packets of a specific quality in a packet switching network onto an alternate 
network, wherein data packets arriving in an access node directly or indirectly 
connected to a source node proceeding from the source node are checked with a 
filter for a bit pattern known to the access node. 

It is yet another object of the invention to provide a method for switching data 
packets of a specific quality in a packet switching network onto an alternate network, 
wherein the data packets are identified in their source node by a bit pattern known to 
the access node connected to the source node either directly or indirectly via at least 
one intermediate node. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 shows a data switching network according to the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Accord to Figure 1 , two source nodes U1 , U2 of a plurality of conceivable 
source nodes and one of many possible destination nodes Z. The two source nodes 
U1 , U2 are connected to an access node ZK1 and the destination node Z is 
connected to an access node ZK2, either directly or indirectly via respectively one or 
more intermediate nodes ZW1 , ZW2 . The intermediate node ZW1 is shown with 
broken lines between U1 and ZK1, and the intermediate node ZW2 is shown with 
broken lines between ZK2 and Z. The access nodes ZK1 and ZK2 belong to a 
packet-switching network PN and respectively form an access to one or more 
alternate networks AN1 through ANn at the same time. Such a packet-switching 
network could be the Internet for example, within which mainly variable-length data 
packets are transmitted. Or, such a packet switching network could also be an ATM 



network (asynchronous transfer mode), wherein fixed-length data packets (ATM 
cells) are usually transported. Given the pre-condition that such an alternative 
network assures a requested quality for the data transmission, the alternative 
network can be formed by an arbitrary network type, for example a line-switching 
network, a packet-switching network or an ATM network. Such an alternate network 
can also be composed of at least one logical channel of the packet-switching 
network PN. 

Normally, data packets are sent by an access node, for example ZK1 , to the 
packet-switching network PN from the source node either directly (for example, 
proceeding from U2) or indirectly (for example, proceeding from U1), via one or 
more intermediate nodes, for example ZW1 . From the access node, they are sent 
via the packet-switching network to another access node, for example ZK2, and are 
sent from the latter to a destination node Z either directly or via one or more 
intermediate nodes, for example ZW2. A transmission of data packets in the 
opposite direction is likewise conceivable, i.e. with the destination node as source 
node and with the source node as destination noodle. 

In view of an overall telecommunication network, the indicated source node 
and the destination node can be respectively interpreted as intermediate node or 
end node of the telecommunication network. Such end nodes can thereby be 
viewed as a computer of a service vendor or as a data terminal device of a user. 

In the present example, a user who would like to have his data terminal 
device, for example U1 , receive an Internet service, for example video on demand, 
from a computer, for example Z, of a service vendor. For the transmission of data 
packets of such a service, a certain quality in the form of a specific bandwidth must 



be assured at the network side. The bandwidth needed for the service can be 
offered be re-routing the data packets belonging to such a service onto an alternate 
network that assures the requested quality. 

Accordingly, the source node, for example U1 , sends a message to the 
access node ZK1 either directly or indirectly via at least one intermediate node, for 
example ZW1, this message containing a request in the form of re-routing data 
packets for whose transmission a specific quality, for example bandwidth, is 
required. In the form of a message, the access node communicates the bit pattern 
with which the data packets to be routed onto the alternate network are identified to 
the source node U1 and additionally acknowledges the message with the request 
sent from the source node U1 . Further, the access node sends a message about 
the quality requested by the source node to the network node (not shown in Figure 
1 ) of an alternate network, for example AN1 , and potentially waits for the 
acknowledge thereof. The source node U1 identifies the data packets that are to be 
transmitted via the alternate network with an assured quality with the bit pattern 
obtained from the access node. 

As an alternative thereto, such a bit pattern can be known to the source node 
U1 according to a corresponding implementation without having to be previously 
informed thereof by the access node. Such a bit pattern is normally located in the 
header of such a data packet. In conjunction with the Internet, the bit pattern can be 
found in what is referred to as the TOS byte. 

Before the source node U1 sends the data packets, for whose transmission a 
requested quality Is to be assured and which are therefore to be routed via an 
alternate network, in the direction of the access node, it is possible that the source 
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node communicates a message with respect to the data packets to be routed via the 
alternate network to its destination node via the ordinary packet-switching network 
PN and potentially waits for an acknowledge from the destination node. 

In the access node, the data packets arriving from the source node U1 are 
checked for the bit pattern with a filter (not shown in the Figure 1 ). The data packets 
wherein the bit pattern was recognized are re-routed onto the alternate network. 
Alternatively, the function of the filter can be integrated into the routing table as 
being present in the access node, in that the bit patterns that produce a re-routing of 
a data packet identified with the bit pattern onto the alternate network, are 
additionally entered into the routing table. 

Parallel to the above-described scenario with respect to the source node U1 , 
the same scenario can be initiated by one or more other source nodes, for example 
U2. 

Regardless of the requested quality, the source node U2 possibly employs 
the same bit pattern for identifying the data packets that are to be sent via an 
alternate network, for example ANn. Alternatively thereto, the source node U2 can 
use a bit pattern that corresponds to the requested quality for identifying the data 
packets to be routed via the alternate network. 

In this way, the data packets sent in the direction of the access node from, a 
plurality of source nodes can be combined into classes according to the quality 
required for their transmission. 

When the data packets to be re-routed in the access node are re-routed onto 
a plurality of alternate networks, one bit pattern is defined for each alternate 



network. In this way, the data packets can be re-routed onto an alternate network 
corresponding to the bit pattern that assures the requested quality. 

When only one alternate network is available for re-routing the data packets 
identified with a bit pattern, the quality to be assured by the alternate network is 
offered by the bit pattern of the identified data packets. 

The access node can deny re-routing onto the alternate network for data 
packets that are identified with a bit pattern that does not correspond to the quality 
offered by the alternate network. 

Mutually independent actions of the above-described scenarios can also run 
in an arbitrary sequence. 

The method of the present invention causes data packets of a packet 
switching network for whose transmission between their source node and their 
destination a specific quality is requested onto at least one alternate network. This 
re-routing is made possible in that the data packets to be routed via the alternate 
network are identified in their source node by a bit pattern known to the access node 
connected to the source node either directly or indirectly via at least one 
intermediate node. Upon arrival of the data packets in such an access node, the 
known bit patterns are recognized only as a result of themselves. Thus, the data 
packets identified with the known bit patterns are re-routed onto an alternate 
network. 

A critical advantage of the method of the present invention is that the table 
present in an access node connected to a source node for determining the traffic 
paths, also known as the routing table, remains unaffected by ongoing modifications 
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for the re-routing of the data packets for whose transmission a specific quality has 
been requested. 

Also, when data packets need only be examined for the known bit pattern in 
the access node connected to a source node. 

The method of the present invention is not negatively affected by the traffic 
flow of the ordinary packet-switching network is not negatively affected by the re- 
routing of the data packets. By selecting a known bit pattern, a desired transmission 
quality can be assured. 

Data packets arriving in an access node directly or indirectly connected to a 
source node proceeding from the source node are checked with a filter for a bit 
pattern known to the access node. When a known bit pattern has been recognized, 
the re-routing of the data packets identified with such a bit pattern onto an alternate 
network is initiated. 

The method of the present invention is particularly beneficial particularly 
because all data packets arriving at the access node need not be examined for the 
known bit pattern, but only a significantly lower plurality of data packets, namely 
those coming from a source node. In addition, data packets that are sent from the 
destination node back to the source node, for example for the purpose of an 
acknowledgment, are re-routed onto the alternate network. Thus, the data packets 
are unintentionally sent in a circle. 

The function of the filter is integrated in a table for determining the traffic 
paths, also know as the routing table, that is present in such an access node. This 
occurs with an additional entry of the known bit pattern, thereby producing a re- 
routing of a data packet identified with such a bit pattern onto an alternate network. 



Implementation of the filter is simplified because the memory structures already 
present can be utilized to integrate the function of the filter into the routing table. 

The known bit pattern is located in the header part of a data packet to be 
routed via an alternate network. As a result thereof, data packets can be 
designationally and examined for the known bit pattern. 

The method of the present invention uses the same bit pattern for identifying 
data packets to be routed via an alternate network regardless of the requested 
quality. Thus, examination of such data packets for a known bit pattern is 
considerably simplified. Further, data packets for whose transmission a different 
transmission quality is requested are combined into a class, so that the alternate 
network need offer only one of the requested qualities for the transmission of these 
data packets. 

As an alternative, the source nodes can also employ different bit patterns for 
identifying such data packets. These different bit patterns correspond to the 
respectively requested quality. This has the advantage that such data packets can 
be divided into classes according to their requested quality. The alternate network 
can thus offer the quality corresponding to a class for the transmission of the data 
packets. 

Another embodiment of the method of the present invention provides that 
each recognized bit pattern of a data packet produces a re-routing thereof onto an 
alternate network with a requested quality that corresponds to the bit pattern. In 
other words, data packets of a class are re-routed onto one of the possible alternate 
networks that corresponds to the bit pattern of the class and offers the quality 
requested by the class. 
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In another embodiment of the present invention, each recognized bit pattern 
of a data pacl<et can produce a re-routing thereof onto a single alternate network 
that assures the quality that corresponds to the bit pattern and, thus, to the class of 
the data packets. 

The above-presented developments for dividing the data packets into classes 
corresponding to the requested quality offers the advantage that an alternate 
network need not explicitly offer the respectively requested quality for each 
transmission of data packets to be undertaken. 

After recognition of such a bit pattern of a data packet to be routed via an 
alternate network in such an access node, the re-routing of the data packet onto an 
alternate network can be prevented when the alternate network cannot offer the 
quality corresponding to the bit pattern. In this way, such an access node can 
defend such an alternate network against data packets that lead to an overload. 

In addition, the source node that intends to send data packets, communicates 
a message to its destination node via the packet-switching network with respect to 
the data packets to be routed via an alternate network and potentially waits for an 
acknowledge from the destination node. A secured connection setup of a point-to- 
point connection between the source and the destination node is achieved as a 
result thereof. 

Further, the access node directly or indirectly connected to such a source 
node sends a message with respect to the quality to be assured as requested by the 
source node to the network node of an alternate network and potentially waits for an 
acknowledge therefrom. This procedure serves the purpose of dependably offering 
of the requested quality by the network node of the alternate network. 
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The method of the present invention can be applied to a network constellation 
wherein such an alternate network is formed, wherein that at least one logical 
channel of the packet-switching network is reserved for the data packets to be 
transmitted with an assured quality. For instance, an alternate network is composed 
of one or more logical channels of the packet-switching network. This represents an 
especially cost-beneficial solution since the need for additional connecting lines for 
the alternate network is eliminated. 

Although modifications and changes may be suggested by those skilled in the 
to which this invention pertains, it is the intention of the inventor to embody with the 
patent warranted hereon all changes and modifications that may reasonably and 
properly come under the scope of their contribution to the art. 
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METHOD FOR RE-ROUTING DATA PACKETS 
{Or A PACKET SWITCI UNO NETWORK ONTO AT LCAGT ONII} [ONTO AN] 
ALTERNATIVE NETWORK 

[BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is generally directed to telecommunication 
networks. In particular, the present] {The} Invention is directed to {a m e thod} 
[methods] for re-routing data packets {©^ [on] a data switching network {onto at 
l e ast one alt e rnativ e n e twork that assures a quality r e quired for these data pack e ts, 
according to th e preamble of patent claim 1 .} [. 
Discussion of the Related Art] 

In a packet-switching network[,] such as^ for examplef;} the Internet, which 
is usually composed of a plurality of sub-networks, data packets from a source node 
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are potentially transmitted to a destination node via a plurality of intermediate and/or 
access nodes of the individual sub-networks. In addition to containing information, 
tine data packets particularly contain a destination address. The intermediate [and/] 
o r{, respectiv e ly,} access nodes contain what is referred to as a routing table for 
determining a traffic path in which each destination address of a data packet has a 
destination address of that node {(t:©:) [such as an] intermediate [node] orfr 
respectively,} [an] access node't)}[,] to which the data packet is forwarded allocated 
to it. {Wh e n, thus,} [Thus, when] a data packet arrives at such a node, the data 
packet is forwarded to the node corresponding to its destination address entry in the 
routing table. 

The data transmission in such a packet-switching network is normally 
connectionless, i.e. the data packets with identical source and destination address 
are transported independently of one another, so that neither the sequence nor a 
delivery of the data packets at the destination node is guaranteed {(OGl lay e r 3 
protocol). A} [, such as under OSI Layer 3 Protocol. However, a] quality of the 
transmission of data packets between source and destination node such asfr^ 
e xample, a} certain bandwidth, delay times and a specific throughput[,] can 
(therefor e also} not be promised. 

{ I n particular, video} [Video] transmission services {(for example,} [, such as] 
video on demandf)} and various telephone services {(for example, } [, such as] voice 
over IP{)} in the lnternet[,] require a dependable and fast data transmission with an 
assured quality. 

An "Internet Draft" document authored by K. Nichols and S. Blake that was 
published by the Internet Engineering Task Force in February 1998 (Internet site: 
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http://www.ietf.org/internet-drafts/draft-nichols-dsopcief-00.txt) proposes a method 
that enables an accelerated transmission of data packets from a source node to a 
destination node. 

For data packets to be fonwarded especially fast, specific bits of what is 
referred to as the TOS [(type of service)] byte in the header part of such a data 
packet are set. Such data packets can be divided into various classes on the basis 
of the bits that are set in the TOS byte. According to their class, the data packets 
identified with the set bits are given privileged handling in the intermediate nodes via 
which such data packets are transmitted from the source node to the destination 
node, as a result {whereof, in particular,) an accelerated forwarding to the next 
node{(}[,] intermediate or destination node{)} is achieved. 

A critical disadvantage of this method is {to b e seen therein) that the 
privileged handling in the fonA/arding of the data packets identified with the set bits 
leads to considerable delays in the forwarding of the data packets to be transmitted 
normallyf^. 

Moreover, it is not only the destination addresses but also the respective TOS 
bytes that must be taken into consideration in every intermediate node when 
forwarding the data packets. 

Another "Internet Draft" document authored by Y. Bernet, R. Yavatkar, P. 
Ford, F. Baker and L. Zhang that was published by the Internet Engineering Task 
Force in March 1998 (Internet site: 

http://ietf.org/internet-drafts/draft-bernet-intdiff-OO.b(t) presents a method that, with 
the assistance of the above-explained method, combines a plurality of demands 
made of the internet for a guaranteed quality for the transmission of data packets 



into classes. A corresponding quality for the transmission of data packets is assured 
according to such a class. 

Since a required quality for the transmission of data packets with a privileged 
handling thereof on the basis of the aforementioned, set bits In the TOS byte is 
assured, this method can be reduced to the initially explained approach. {Th e ) 
[However, this method too suffers from the] disadvantages {that w e re alr e ady 
in i tial l y} mentioned {therefor e r e main) [above]. 

Another approach to offering the user o f{, for exampl e .) a video transmission 
service [of] a bandwidth {requested by the us e r) [suitable] for the transmission of 
data packets is disclosed by US Patent {App l ication) 5,732,078. 

{This} [That patent] discloses an arrangement of an access node to the 
Internet that assures a bandwidth requested by the user for the transmission of data 
packets by re-routing data packets onto an alternate network. The re-routing of the 
data packets [requires a user to request] {is th e r e by und e rtaken as follows: 
When a us e r requ e sts) a specific bandwidth for the transmission of data packets 
from his user terminal device to a destination node[. Then], the access node to 
which the user terminal device is connected sets up a point-to-point connection to 
the access node to which the destination node is connected via the alternate 
network offering the requested bandwidth. 

{f=©i^ [To] re-{fetrtmg) [route] the data packets for whose transmission the 
user requests an assured bandwidth onto the alternate network, an existing routing 
table in the access node to which the user terminal device is connected is finally 
modified such that, in addition to containing the respective destination addresses of 
the nodes to which data packets are respectively forwarded, it also contains the 
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source addresses of the data packets to be re-routed due to a quality requested by 
the user. [According to a modification of the method presented in the 5,732,078 
patent mentioned above, a connection-individual or a transmission-individual 
particular, also know as an application port number, is entered into the routing 
table.] 

On the basis of the additionally stored source address [and the 
connection-individual or transmission-individual particular] in the routing table, 
the data packets arriving at such an access node can be selected according to 
whether they are routed over the ordinary Internet or via the alternate network. 

This method is very involved since a separate connection via the alternate 
network must be set up for every transmission of data packets with a requested 
bandwidth that is initiated by a user. 

Additionally, the routing table must be modified in every access node to which 
user terminal devices are connected, namely after every transmission of data 
packets with a specific bandwidth initiated by a user. 

Also to be considered {as further outlay is that al l data packets incoming at 
such an acc e ss nod e are investigat e d for th e ir source address, with referenco 
wh e reto a r e -routing onto th e alt e rnate network can be initiat e d. 
The obj e ct of the invention is therefore comprised in dev e loping a method of the 
sp e cies indicated in th e preambl e of patent claim 1 to the effect that It can be 
implement e d with optimal l y littl e outlay and with the slightest possible effect on ito 
e nv i ronm e nt. 

The obj e ct is achieved by the features recited in th e characterizing part of claim 1 . 
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The princip le of th e inv e ntion is comprised th e r e in that data pack e ts of a 
packet-switching network for whose transmission betwe e n th e ir sourc e nod e and 
th e ir d e stination a sp e cific quality is r e quested be r e -routed onto at l e ast one 
alternate network that assures such a r e qu e sted quality. This re-routing i s inv e ntiv el y 
ach ie v e d in that th e data packets to be routed v i a an alternate n e twork ar e 
resp e ctive l y identified in th e ir source node by a bit patt e rn known [...] acc e ss node 
conn e ct e d to the source node eith e r dir e ctly or indir e ctly v i a at least one 
int e rm e d i ate node. Upon arrival of such data packets in such an access node, th e 
known bit patt e rns are r e sp e ctively recognized, as a r e sult whereof a re-routing of 
the data packets id e ntifi e d with th e known b i t patt e rns onto an alt e rnate network is 
initiated. 

A critical advantag e of th e inventive method is to be s ee n therein that th e tab le 
pr e s e nt in an acc e ss nod e connect e d to such a sourc e node for determining the 
traffic paths (routing table) remains unaffected by ongo i ng modifications for th e 
r e -routing of the data packets for whose transmission a sp e cific quality has b e en 
rsQusstsd. 

It has a l so prov e n advantageous when data packets n e ed b e investigated for the 
known bit patt e rn on l y in th e access node conn e cted to a sourc e node. 
Th e inv e ntion is additionally charact e rized in that the traffic flow of th e ordinary 
pack e t-switching network i s not n e gative l y affect e d by the r e -routing of th e data 
pack e ts for whos e transmission a r e quested quality is to b e assur e d with th e 
assistance of th e inventiv e ly simpl e selection according to a known bit patt e rn. 
Furth e r d e velopm e nts of th e i nv e ntion ar e r e cit e d in subclaims. 
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According to an advantag e ous development of the inv e nt i on, the data packets 
arr i ving in an access nod e dir e ctly or indir e ctly conn e cted to a source node 
proc e eding from the source node are checked with a filt e r for a bit pattern known to 
the access node. When a known bit pattern has been recognized, then th e 
re-routing of th e data packets id e ntified with such a bit patt e rn onto an alt e rnate 
n e twork is initiated. This proc e dure is beneficial particularly b e cause it i s no longer 
a l l data pack e ts arr i ving at the access node but only a significantly l ow e r p l urality of 
data pack e ts, namely those coming from a source node, that must be inv e stigated 
for the known bit pattern. What is also ther e by avoided is that data packets that arc 
s e nt from th e destination nod e back to the source node, for example for th e purpose 
of an acknowl e dg e , ar e re-routed onto the alt e rnate network, as a r e sult wh e r e of th e 
data packets are unintentional l y sent in a circl e . 

Another advantageous dev e lopment of the Inv e ntion provid e s that th e function of the 
fi l t e r is integrated in a tabl e for d e t e rm i ning th e traffic paths (routing table) that is 
pres e nt in such an access node. This occurs with an additional entry of the known 
bit pattern that can produc e a r e -routing of a data packet id e ntified with such a bit 
pattern onto an alternate network. In that memory structur e s that ar e already present 
can b e utilized in th e integration of th e function of th e filt e r into the routing tab le , the 
impl e mentation outlay of such a filter is substantially reduced. 
According to a us e ful d e v e lopm e nt of the inv e ntion, such a known bit pattern ia 
l ocated in th e h e ad e r part of a data packet to be routed via an alternat e network. As 
a result ther e of, the data pack e ts can be designationally and, thus, quickly 
inv e stigated for the known b i t patt e rn. 
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According to one development, th e inv e ntive method uses th e r e spectiv e ly same bit 
pattern for identifying data pack e ts to be rout e d via an alternat e network, regardless 
of th e resp e ctively requ e st e d quality. The i nvestigat i on of such data pack e ts for a 
known b i t patt e rn is considerably simplified as a r e sult th e r e of, further, the data 
pack e ts for whose transmission a r e sp e ctively diff e r e nt transmission quality is 
requested are comb i ned into a class, so that the alt e rnate network n ee d offer only 
on e of th e request e d qualit i es for th e transmission of these data packets. 
As an a l ternativ e to th e aforementioned deve l opm e nt, the source nod e s can also 
e mploy different b i t patt e rns for identifying such data pack e ts, these d i ff e r e nt bit 
patt e rns corresponding to th e r e sp e ctively request e d quality. Th i s has the advantag e 
that such data packets can be div i d e d into classes according to th e ir requested 
quality. Th e alt e rnate network can thus offer the quality corr e sponding to a c l ass for 
th e transmission of th e data pack e ts. 

I n conjunction with th e above-described d e v e lopment, anoth e r e mbodiment of the 
invention provides that e ach r e cognized bit patt e rn of a data pack e t produc e s a 
r e -routing thereof onto an alternate network with a r e quested quality that 
corresponds to the bit pattern. In other words, data packets of a class ar e re-routed 
onto one of the possibl e alt e rnate networks that corresponds to the bit patt e rn of th e 
class and offers the quality requ e sted by the class. 
As an alternative to the afor e mentioned embodim e nt of th e invention, each 
recogniz e d bit pattern of a data packet can produce a re-routing th e r e of onto a 
single alternat e network that assures th e quality that corresponds to th e bit patt e rn 
and, thus, to the class of th e data packets. 
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Th e above-pres e nted d e velopments for dividing the data pack e ts into classes 
corresponding to the requested quality offers [s i c] the advantage that an alternate 
n e twork no e d not explicitly offer the respectiv e ly r e quest e d quality for each 
transmission of data packets to b e undertaken. 

Aft e r recognition of such a bit pattern of a data pack e t to be routed via an alt e rnate 
n e twork in such an acc e ss node, the re-routing of the data packet onto an alternate 
n e twork can b e prev e nt e d according to another advantageous d e velopment of the 
invention when the alt e rnate network cannot off e r the quality corresponding to the bit 
patt e rn. In this way. such an acc e ss node can def e nd such an alternate network 
against data packets that lead to an overload. 

An advantageous dev e lopment of th e invention provides that the source node that 
intends to send data packets communicates a m e ssage to its destinatio n node via 
the packet-switching n e twork with r e sp e ct to th e data pack e ts to be rout e d v i a an 
a l ternate network and potential l y waits for an acknowledge f rom the d e stination 
node. A secured connection s e tup of a point-to-point connection b e tw e en the source 
and the d e stination node is achi e v e d as a r e sult ther e of. 

Anoth e r development of the inv e ntion is comprised therein that the access nod e 
dir e ctly or indirect l y conn e cted to such a source nod e sends a message with resp e ct 
to th e quality to be assur e d as request e d by th e source nod e to the network node of 
an alternat e n e twork and potentially waits for an acknowledge th e refrom. Th i s 
procedure s e rves th e purpose of a d e pendabl e offering of the requested quality by 
th e network node of the alternat e network. 

A furth e r advantag e ous development of th e inventive method can be see n therein 
that th e m e thod is applied to a network const e llation wherein such an alternate 
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n e twork is form e d in that at least on e log i cal channel of the pack e t-switching network 
is reserv e d for the data packets to be transmitt e d with an assur e d quality, i. e ., an 
alt e rnat e network is compos e d of on e or more logical chann e ls of th e 
pack e t-sw i tching n e twork. This repr e sents an e sp e cially cost'ben e ficial so l ution 
sinc e additional conn e cting lin e s for th e alt e rnat e network are thereby e liminat e d. 
An ex e mplary embodim e nt of th e invention is exp l ained in gr e ater detail be l ow with 
ref e r e nc e to a drawing. 

Th e figur e shows a portion of a communication n e twork on which th e i nv e ntiv e 
method can b e app l ied by way of example. 

Accordingly, th e figure shows) [is that all data packets arriving at such an 
access node are examined for their source address in order for the 
connection-individual or transmission-individual particular, with reference to 
the source address, to be re-routing onto the alternate network. 

in their l\/laster Thesis, "Support Qos in IP over ATM", June 1997 
(1997-06), National Taiwan University of Science and Technology, Taipei, 
Taiwan, (available online), Gung-Chou Lai and Ruay-Shiung Chang state that a 
determination regarding the path over which a data packet is to be routed in a 
switching system can be made in the switching system on the basis of a field 
TOS (type of service) in the header of data packets to be switched or 
transmitted. However, their presentation has nothing to do with re-routing of 
data packets of a packet-switching network onto at least one alternate 
network. On the contrary, the data switching or transmissions uses the same 
switching system. 

SUMMARY OF THE INVENTION 
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therefore, it is an object of the present invention to provide a method for 
switching data packets of a specific quality in a packet switching network onto 
an alternate network. 

It is another object of the present invention to provide a method for 
switching data packets of a specific quality in a packet switching network onto 
an alternate network, wherein a routing table remains unaffected by ongoing 
modifications for the re-routing of the data packets. 

It is a further object of the present Invention to provide a method for 
switching data packets of a specific quality in a packet switching network onto 
an alternate network, wherein data packets need only be examined for a 
known bit pattern in the access node connected to a source node. 

It is an additional object of the invention to provide a method for 
switching data packets of a specific quality in a packet switching network onto 
an alternate network, wherein data packets arriving in an access node directly 
or indirectly connected to a source node proceeding from the source node are 
checked with a filter for a bit pattern known to the access node. 

It is yet another object of the invention to provide a method for 
switching data packets of a specific quality in a packet switching network onto 
an alternate network, wherein the data packets are identified in their source 
node by a bit pattern known to the access node connected to the source node 
either directly or indirectly via at least one intermediate node. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 shows a data switching network according to the present 
invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Accord to Figure 1,] two source nodes U1 , U2 of a plurality of conceivable 
source nodes and one of many possible destination nodes Z. The two source nodes 
U1 , U2 are connected to an access node ZK1 and tlie destination node Z is 
connected to an access node ZK2, either directly or indirectly via respectively one or 
more intermediate nodes ZW1 , ZW2 {, as indicated in th e rigurc by the) [. The] 
intermediate node ZW1 [is] shown with broken lines between U1 and ZK1[,] and the 
intermediate node ZW2 [is] shown with broken lines between ZK2 and Z. The 
access nodes ZK1 and ZK2 belong to a packet-switching network PN and 
respectively form an access to one or more alternate networks AN1 through ANn at 
the same time. Such a packet-switching network couldf;) [be the Internet] for 
example, {b e th e Internet,} within which mainly variable-length data packets are 
transmitted{r&ft[. Or, such a packet switching network] could also be an ATM 
network (asynchronous transfer mode), {within which} [wherein] fixed-length data 
packets (ATM ceils) are usually transported. Given the pre-condition that {i^ [such 
an alternative network] assures a requested quality for the data transmission, 
{such an alternate} [the alternative] network can be formed by an arbitrary network 
type, for example a line-switching network, a packet-switching network or an ATM 
network. Such an alternate network can also be composed of at least one logical 
channel of the packet-switching network PN. 

Normally, data packets are sent {t©} [by] an access node, for example ZK1 , 
to the packet-switching network PN from the source node either directly (for 
example, proceeding from U2) or indirectly (for example, proceeding from U1)[,] via 
one or more intermediate nodes, for example ZW1 . From the access node, they are 
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sent via the packet-switching network to another access node, for example ZK2, and 
are sent from the latter to a destination node Z either directly or via one or more 
intermediate nodes, for example ZW2. A transmission of data packets in the 
opposite direction is likewise conceivable, i.e. with the destination node as source 
node and with the source node as destination noodle. 

In view of {the} [an] overall {communication) [telecommunication] network, 
the indicated source node and the destination node can be respectively interpreted 
as intermediate node {©^ [or] end node of the {communication) 
[telecommunication] network. Such end nodes can thereby be viewed as [a] 
computer of a service vendor or as a data terminal device of a user. 

In the present example, a user [who] would like to have his data terminal 
device, for example U1 , receive an Internet service, for example video on demand, 
from a computer, for example Z, of a service vendor. For the transmission of data 
packets of such a service, a certain quality in the form of a specific bandwidth must 
be assured at the network side. The bandwidth needed for the service can be 
offered be re-routing the data packets belonging to such a service onto an alternate 
network that assures the requested quality. 

Accordingly, the source node, for example U1, sends a message to the 
access node ZK1 either directly or indirectly via at least one intermediate node, for 
example ZW1 , this message containing a request in the form [of] re-routing data 
packets for whose transmission a specific quality, for example bandwidth, is 
required. In the form of a message, the access node communicates the bit pattern 
with which the data packets to be routed onto the alternate network are identified to 
the source node U1 and additionally acknowledges the message with the request 
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sent from the source node U1 . Further, the access node sends a message about 
the quality requested by the source node to the network node (not shown in {the 
figure)} [Figure 1)] of an alternate network, for example AN1 , and potentially waits 
for the acknowledge thereof. The source node U1 identifies the data packets that 
are to be transmitted via the alternate network with an assured quality with the bit 
pattern obtained from the access node. 

As an alternative thereto, such a bit pattern can be known to the source node 
U1 according to a corresponding implementation without having to be previously 
informed thereof by the access node. Such a bit pattern is normally located in the 
header of such a data packet. In conjunction with the Internet, the bit pattern can be 
found in what is referred to as the TOS byte. 

Before the source node U1 {now} sends the data packets{--}[,3 for whose 
transmission a requested quality is to be assured and which are therefore to be 
routed via an alternate network {=^[,1 in the direction of the access node, it is 
possible that the source node communicates a message with respect to the {frr}} 
[data packets] to be routed via the alternate network to its destination node {data 
pack e ts [s i c]} via the ordinary packet-switching network PN and potentially waits for 
an acknowledge from the destination node. 

In the access node, the data packets arriving from the source node U1 are 
checked for the bit pattern with a filter (not shown in the Figure {)} [1)1- The data 
packets wherein the bit pattern was recognized are re-routed onto the alternate 
network. Alternatively {thereto}, the function of the filter can be integrated into the 
routing table { t o b e concciv G d of} as being present in the access node[,l in that the 
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bit patterns that produce a re-routing of a data packet identified with the bit pattern 
onto the alternate network[,] are additionally entered into the routing table. 

Parallel to the above-described scenario with respect to the source node U1, 
the same scenario can be initiated by one or more other source nodes, for example 
U2. 

Regardless of the {r e spectiv e ly) requested quality, the source node U2 
possibly employs the same bit pattern for identifying the data packets that are to be 
sent via an alternate network, for example ANn. Alternatively thereto, the source 
node U2 can use a bit pattern that corresponds to the requested quality for 
identifying the data packets to be routed via the alternate network. 

In this way, the data packets sent in the direction of the access node from,{ 
under certain circumstances,} a plurality of source nodes can be combined into 
classes according to the quality required for their transmission. 

When the data packets to be re-routed in the access node {can be} [are] 
re-routed onto a plurality of alternate networks, one bit pattern is defined {frri^ [for] 
each alternate network. In this way, the data packets can be re-routed onto an 
alternate network corresponding to the bit pattern that assures the requested quality. 

When only one alternate network is available for {the} re-routing {ef} the data 
packets identified with a bit pattern, the quality to be assured by the alternate 
network {can be} [is] offered {according to} [by] the bit pattern of the identified data 
packets. 

The access node can deny re-routing onto the alternate network for data 
packets that are identified with a bit pattern that does not correspond to the quality 
offered by the alternate network. 
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Mutually independent actions of the above-described scenarios can also run 
in an arbitrary sequence. 
{Pat e nt Claims 

1 .M e thod for r e- routing) [The method of the present invention causes] data 
packets of a packet {-switching n e twork (PN)} [switching network for whose 
transmission between their source node and their destination a specific 
quality is requested] onto at least one alternate network {(AN1, ANn) that 
assur e s a quality requ e sted for th e s e data packets, whereby th e pack e t-switching 
n e twork and th e at least on e alt e rnat e network form sub-n e tworks of a 
communication network that is compos e d of at l e ast one sourc e nod e (U1, U2) and 
at least on e destination node (Z) that ar e resp e ctiv e ly conn e ct e d to an access nod e 
(ZK1 . ZK2)) [. This re-routing is made possible in that the data packets to be 
routed via the alternate network are identified in their source node by a bit 
pattern known to the access node connected to the source node ]either directly 
or indirectly via at least one intermediate node {, said acc e ss node b e ing capabl e of 
setting up a conn e ction both to the pack e t-switching network as w e ll as to} [. Upon 
arrival of the data packets in such an access node, the known bit patterns are 
recognized only as a result of themselves. Thus, the data packets identified 
with the known bit patterns are re-routed onto] an alternate networkfrfHTd 
betwe e n which (U1, U2; Z) data pack e ts can be transmitted, characteriz e d in that 
the data pack e ts to be rout e d via an alt e rnate network ar e identified in th ei r source 
nod e by a b i t pattern known to the access nod e (ZK1 ) that is connected to th e 
sourc e node e i th e r d i r e ctly or indirectly via at l east on e int e rm e diate nod e (ZW1 ), 
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said bit pattern b e ing resp e ctiv e ly r e cognized upon arrival of such data pack e ts i n 
th e acc e ss nod e , as a result wh e r e of a} [. 

A critical advantage of the method of the present invention is that the 
table present in an access node connected to a source node for determining 
the traffic paths, also known as the routing table, remains unaffected by 
ongoing modifications for the ]re-routing of the data packets {id e ntified with} [for 
whose transmission a specific quality has been requested. 

Also, when data packets need only be examined for] the known bit pattern 
{onto an alternat e n e twork is initiat e d.} [in the access node connected to a source 
node. ] 

{2. I VIethod according to claim 1 , characteriz e d in that a filt e r in such an 
acc e ss node checks the data pack e ts arriving from a source node for a bit patt e rn 
known to th e acc e ss nod e and, when a known bit pattern was recogniz e d, initiat e s} 
[The method of the present invention is not negatively affected by the traffic 
flow of the ordinary packet-switching network is not negatively affected by] the 
re-routing of the data packets {id e ntifi e d with this} [. By selecting a known bit 
pattern, a desired transmission quality can be assured. 

Data packets arriving in an access node directly or indirectly connected 
to a source node proceeding from the source node are checked with a filter for 
a bit pattern known to the access node. When a known bit pattern has been 
recognized, the re-routing of the data packets identified with such a] bit pattern 
onto an alternate network [is initiated. 

The method of the present invention is particularly beneficial 
particularly because all data packets arriving at the access node need not be 
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examined for the known bit pattern, but only a significantly lower plurality of 
data packets, namely those coming from a source node. In addition, data 
packets that are sent from the destination node back to the source node, for 
example for the purpose of an acknowledgment, are re-routed onto the 
alternate network. Thus, the data packets are unintentionally sent in a circle. 
The]{r 

3. M e thod according to claim 1, characterized in that the access nod e connected to 
such a sourc e nod e eith e r directly or indirectly v i a at l e ast on e int e rm e diat e node 
contains a tabl e for det e rmining the traffic paths into which the } function of the filter 
is integrated {, in that is additionally contains the bit patterns that can produc e } [in a 
table for determining the traffic paths, also know as the routing table, that is 
present in such an access node. This occurs with an additional entry of the 
known bit pattern, thereby producing] a re-routing of a data packet identified with 
such a bit pattern onto an alternate network. [Implementation of the filter is 
simplified because the memory structures already present can be utilized to 
integrate the function of the filter into the routing table. 

The known] {4. Method according to on e of th e pr e c e ding claims, 
characteriz e d in that such a} bit pattern is located in the header [part] of a data 
packet to be routed via an alternate network. [As a result thereof, data packets 
can be designationally and examined for the known bit pattern. 

The method of the present invention uses] {5. Method according to on e of 
th e pr e c e ding claims, characteriz e d in that} the same bit pattern {is e mploy e d by all 
sourc e nodes regardless of the r e sp e ctiv e ly requested quality.} [for identifying data 
packets to be routed via an alternate network regardless of the requested 
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quality. Thus, examination of such data packets for a Icnown bit pattern is 
considerably simplified. Further, data packets for whose transmission a 
different transmission quality is requested are combined into a class, so that 
the alternate network need offer only one of the requested qualities for the 
transmission of these data packets.] 

{6. Method according to one of th e cla i ms 1 through 4, charact e riz e d in that 
the sourc e nod e s e mploy bit patterns corresponding) [As an alternative, the 
source nodes can also employ different bit patterns for identifying such data 
packets. These different bit patterns correspond] to the respectively requested 
quality. [This has the advantage that such data packets can be divided into 
classes according to their requested quality. The alternate network can thus 
offer the quality corresponding to a class for the transmission of the data 
packets. 

Another embodiment of the method of the present invention provides] 

{7. Method according to claim 6, characteriz e d in) that each recognized bit pattern of 
a data packet produces a re-routing thereof onto an alternate network [with a 
requested quality that corresponds] {corresponding to the bit pattern w i th a 
specific qual i ty. 

8. M e thod according to claim 6 , characteriz e d in that e ach r e cognized b i t pattern of 
a data pack e t produces a r e -routing ther e of onto an alt e rnate n e twork with a quality 
corr e sponding) to the bit pattern. [In other words, data packets of a class are 
re-routed onto one of the possible alternate networks that corresponds to the 
bit pattern of the class and offers the quality requested by the class. 
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In another embodiment of the present invention, each recognized bit 
pattern of a data packet can produce a re-routing thereof onto a single 
alternate network that assures the quality that corresponds to the bit pattern 
and, thus, to the class of the data packets. 

The above-presented developments for dividing the data packets into 
classes corresponding to the requested quality offers the advantage that an 
alternate network need not explicitly offer the respectively requested quality 
for each transmission of data packets to be undertaken. 

After] {9. Method according to one of the pr e ceding c l aims, charact e rized in 
that, after} recognition of such a bit pattern of a data packet to be routed via an 
alternate network In such an access node, the re-routing of the data packet onto an 
alternate network can be prevented when the alternate network cannot offer the 
quality corresponding to the bit pattern. [In this way, such an access node can 
defend such an alternate network against data packets that lead to an 
overload. 

In addition,] {10. M e thod according to one of the preceding cla i ms, 
characterized in that ) the source node that intends to send data packets[,] 
communicates a message [to its destination node] via the packet-switching 
network {to its destination node} with respect to the data packets to be routed via an 
alternate network and potentially ^vart} [waits] for an acknowledge from the 
destination node. [A secured connection setup of a polnt-to-point connection 
between the source and the destination node is achieved as a result thereof. 

Further, the access node directly or indirectly] {1 1 . Method accord i ng to 
on e of th e pr e c e ding claims, characterized in thai II le acceso node ] connected to 
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such a source node { e ither directly or indir e ct l y via at least on e i nt e rm e d i at e nod e } 
sends a message with respect to the {assur e d} quality [to be assured as] requested 
by the source node to the network node of {stteh) an alternate network and 
potentially waits for an acknowledge {th e reof.} [therefrom. This procedure serves 
the purpose of dependably offering of the requested quality by the networlc 
node of the alternate network.] 

{12. M e thod according to one of the prec e ding claims, characteriz e d in that it 
ts) [The method of the present invention can be] applied to a network 
constellation wherein such an alternate network is formed {tn}[, wherein] that at 
least one logical channel of the packet-switching network is reserved for the data 
packets to be transmitted with an assured quality. [For Instance, an alternate 
network is composed of one or more logical channels of the] {Abstract 
METI l OD rOR RE-ROUTING DATA PACKETS Of A PACKET GWITC I lING 
NETWORK ONTO AT LEAST ONE ALTERNATIVE NETWORK 
Data packets of a} packet-switching networ k{(PN) for whos e transmission a 
r e qu e sted qua l ity is to b e assured are routed via at least one alternate network (AN 
1, ANn). I n their source nod e (U1. U2), such data packets are r e spectiv e ly 
id e ntified by a bit pattern known [.■.] acc e ss node (ZK1 ) conn e cted to the sourc e 
node ei ther dir e ctly or indirectly via at least one int e rm e diat e nod e (ZW1 ), sa i d bit 
pattern b e ing r e spectively recogniz e d upon arrival of such data packets in th e 
acc e ss node, as a result wh e reof a re-routing of the data pack e ts id e ntifi e d with the 
known b i t pattern onto an} [. This represents an especially cost-beneficial 
solution since the need for additional connecting lines for the ]alternate 
network is { i nitiat e d.} [eliminated.] 
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{figur e } [Although modifications and changes may be suggested by 
those sicilled in the to which this invention pertains, it is the intention of the 
inventor to embody with the patent warranted hereon all changes and 
modifications that may reasonably and properly come under the scope of their 
contribution to the art.] 
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METHOD FOR RE-ROUTING DATA PACKETS OF A PACKET 
SWITCHING NETWORK ONTO AT LEAST ONE ALTERNATIVE 
NETWORK 

The invention is directed to a method for re-routing data packets of a data 
switching network onto at least one alternative network that assiires a quality required 
for these data packets, according to the preamble of patent claim 1. 

In a packet-switching network such as, for example, the hitemet, which is 
usually composed of a plurality of sub-networks, data packets from a source node are 
potentially transmitted to a destination node via a pluraUty of intermediate and/or 
access nodes of the individual sub-networks. In addition to containing information, 
the data packets particularly contain a destination address. The intermediate or, 
respectively, access nodes contain what is referred to as a routing table for 
determining a traffic path in which each destination address of a data packet has a 
destination address of that node (i.e. intermediate or, respectively, access node) to 
which the data packet is forwarded allocated to it. When, thus, a data packet arrives at 
such a node, the data packet is forwarded to the node corresponding to its destination 
address entry in the routing table. 

The data transmission in such a packet-switching network is normally 
connectionless, i.e. the data packets with identical source and destination address are 
transported independently of one another, so that neither the sequence nor a delivery 
of the data packets at the destination node is guaranteed (OSI layer 3 protocol). A 
quality of the transmission of data packets between source and destination node such 
as, for example, a certain bandwidth, delay times and a specific throughput can 
therefore also not be promised. 

In particular, video transmission services (for example, video on demand) 
and various telephone services (for example, voice over IP) in the Internet require a 
dependable and fast data transmission with an assured quaUty. 

An "Intemet Draft" document authored by K. Nichols and S. Blake that 
was published by the Intemet Engineering Task Force in February 1998 (Intemet site: 




http://wvvw Jetf.org/intemet-drafts/draft-nichols-dsopdef-OO.txt) proposes a method 
that enables an accelerated transmission of data packets from a source node to a 
destination node. 

For data packets to be forwarded especially fast, specific bits of what is 
referred to as the TOS byte in the header part of such a data packet are set. Such data 
packets can be divided into various classes on the basis of the bits that are set in the 
TOS byte. According to their class, the data packets identified with the set bits are 
given privileged handling in the intermediate nodes via which such data packets are 
transmitted from the source node to the destination node, as a result whereof, in 
particular, an accelerated forwarding to the next node (intermediate or destination 
node) is achieved. 

A critical disadvantage of this method is to be seen therein that the 
privileged handling in the forwarding of the data packets identified with the set bits 
leads to considerable delays in the forwarding of the data packets to be transmitted 
"normally". 

Moreover, it is not only the destination addresses but also the respective 
TOS bytes that must be taken into consideration in every intermediate node when 
forwarding the data packets. 

Another "Internet Draft" document authored by Y. Bemet, R. Yavatkar, P. 
Ford, F. Baker and L. Zhang that was published by the Internet Engineering Task 
Force in March 1998 (Internet site: http://ietf.org/intemet-drafts/draft-bemet-intdiff- 
OO.txt") presents a method that, with the assistance of the above-explained method, 
combines a pluraUty of demands made of the Memet for a guaranteed quality for the 
transmission of data packets into classes. A corresponding quality for the 
transmission of data packets is assured according to such a class. 

Since a required quality for the transmission of data packets with a 
privileged handling thereof on the basis of the aforementioned, set bits in the TOS 
byte is assured, this method can be reduced to the initially explained approach. The 
disadvantages that were already initially mentioned therefore remain. 
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Another approach to offering the user of, for example, a video 
transmission service a bandwidth requested by the user for the transmission of data 
packets is disclosed by US Patent Application 5,732,078. 

This discloses an arrangement of an access node to the Internet that 
5 assures a bandwidth requested by the user for the transmission of data packets by re- 
routing data packets onto an alternate network. The re-routing of the data packets is 
thereby undertaken as follows: 

When a user requests a specific bandwidth for the transmission of data 
packets from his user terminal device to a destination node, the access node to which 
1 0 the user terminal device is connected sets up a point-to-point connection to the access 
node to which the destination node is connected via the alternate network offering the 
requested bandwidth. 

For re-routing the data packets for whose transmission the user requests an 
assured bandwidth onto the alternate network, an existing routing table in the access 
1 5 node to which the user terminal device is connected is finally modified such that, in 
addition to containing the respective destination addresses of the nodes to which data 
packets are respectively forwarded, it also contains the source addresses of the data 
packets to be re-routed due to a quality requested by the user. According to a 
modification of the appertaining, known method, a connection-individual or, 
2 0 respectively, transmission-individual particular ("application port number") is 
additionally entered into said routing table. 

On the basis of the additionally stored source address and, potentially, the 
aforementioned connection-individual or, respectively, transmission-individual 
particular ("application port number") in the routing table, the data packets arriving at 
2 5 such an access node can be selected according to whether they are routed over the 
ordinary Internet or via the alternate network. 
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This method is very involved since a separate coimection via the alternate 
network must be set up for every transmission of data packets with a requested 
bandwidth that is initiated by a user. 

Additionally, the routing table must be modified in every access node to 
which user terminal devices are connected, namely after every transmission of data 
packets with a specific bandwidth initiated by a user. 

Also to be considered as fiirther outlay is that all data packets incoming at 
such an access node are investigated for their source address and, potentially, the 
aforementioned coimection-individual or, respectively, transmission-individual 
particular ("application port nimiber"), with reference whereto a re-routing onto the 
alternate network can be initiated. 

Finally, it is also known (Gung-Chou Lai, Ruay-Shitmg Chang, "Support 
Qos in IP over ATM", Master Thesis [Online], June 1997 (1997-06), National Taiwan 
University of Science and technology, Taipei, Taiwan) that a determination regarding 
the path via which a data packet is to be routed in a switching system can be made in 
the switching system on the basis of a field TOS (type of service) in the header of data 
packets to be switched or, respectively, to be transmitted. This measure, however, has 
nothing to do with a re-routing of data packets of a packet-switching network onto at 
least one alternate network; on the contrary, the data switchings or, respectively, 
transmissions here respectively ensue in one and the same switching system. 

The object of the invention is therefore comprised in developing a method 
of the species indicated in the preamble of patent claim 1 to the effect that it can be 
implemented with optimally little outlay and with the slightest possible effect on its 
enviroimient. 

The object is achieved by the features recited in the characterizing part of 

claim 1. 
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The principle of the invention is comprised in re-routing data packets of a 
packet-switching network for whose transmission between their source node and their 
destination a specific quahty is requested onto at least one alternate network that 
assures such a requested quality. This re-routing is inventively achieved in that the 
data packets to be routed via an alternate network are respectively identified in their 
source node only by a bit pattern known to the access node connected to the source 
node either directly or indirectly via at least one intermediate node. Upon arrival of 
such data packets in such an access node, the known bit patterns are respectively 
recognized only as a result thereof, and a re-routing of the data packets identified with 
the known bit patterns onto an alternate network is initiated. 

A critical advantage of the inventive method is to be seen therein that the 
table present in an access node coimected to such a source node for determining the 
traffic paths (routing table) remains unaffected by ongoing modifications for the re- 
routing of the data packets for whose transmission a specific quality has been 
requested. 

It has also proven advantageous when data packets need be investigated 
for the known bit pattern only in the access node connected to a source node. 

The invention is additionally characterized in that the traffic flow of the 
ordinary packet-switching network is not negatively affected by the re-routing of the 
data packets for whose transmission a requested quality is to be assured with the 
assistance of the inventively simple selection according to a known bit pattern. 

Further developments of the invention are recited in subclaims. 

According to an advantageous development of the invention, the data 
packets arriving in an access node directly or indirectly connected to a source node 



proceeding from the source node are checked with a filter for a bit pattern known to 
the access node. When a known bit pattern has been recognized, then the re-routing 
of the data packets identified with such a bit pattern onto an alternate network is 
initiated. This procedure is beneficial particularly because it is no longer all data 
packets arriving at the access node but only a significantly lower plurality of data 
packets, namely those coming from a source node, that must be investigated for the 
known bit pattern. What is also thereby avoided is that data packets that are sent from 
the destination node back to the source node, for example for the purpose of an 
acknowledge, are re-routed onto the alternate network, as a result whereof the data 
packets are unintentionally sent in a circle. 

Another advantageous development of the invention provides that the 
ftmction of the filter is integrated in a table for determining the traffic paths (routing 
table) that is present in such an access node. This occurs with an additional entry of 
the known bit pattern that can produce a re-routing of a data packet identified with 
such a bit pattern onto an alternate network. In that memory structures that are 
already present can be utilized in the integration of the fiinction of the filter into the 
routing table, the implementation outlay of such a filter is substantially reduced. 

According to a usefiil development of the invention, such a known bit 
pattern is located in the header part of a data packet to be routed via an alternate 
network. As a result thereof, the data packets can be designationally and, thus, 
quickly investigated for the known bit pattern. 

According to one development, the inventive method uses the respectively 
same bit pattern for identifying data packets to be routed via an alternate network, 
regardless of the respectively requested quality. The investigation of such data 
packets for a known bit pattern is considerably simplified as a result thereof Further, 
the data packets for whose transmission a respectively different transmission quality is 
requested are combined into a class, so that the alternate network need offer only one 
of the requested qualities for the transmission of these data packets. 

As an alternative to the aforementioned development, the source nodes 
can also employ different bit patterns for identifying such data packets, these different 
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bit patterns corresponding to the respectively requested quality. This has the 
advantage that such data packets can be divided into classes according to their 
requested quality. The alternate network can thus offer the quality corresponding to a 
class for the transmission of the data packets. 
5 In conjunction with the above-described development, another 

embodiment of the invention provides that each recognized bit pattern of a data packet 
produces a re-routing thereof onto an altemate network with a requested quality that 
corresponds to the bit pattern. In other words, data packets of a class are re-routed 
onto one of the possible altemate networks that corresponds to the bit pattern of the 

1 0 class and offers the quaUty requested by the class. 

As an alternative to the aforementioned embodiment of the invention, each 
recognized bit pattern of a data packet can produce a re-routing thereof onto a single 
altemate network that assures the quality that corresponds to the bit pattern and, thus, 
to the class of the data packets. 

1 5 The above-presented developments for dividing the data packets into 

classes corresponding to the requested quality offers [sic] the advantage that an 
altemate network need not explicitly offer the respectively requested quality for each 
transmission of data packets to be undertaken. 

After recognition of such a bit pattern of a data packet to be routed via an 

2 0 altemate network in such an access node, the re-routing of the data packet onto an 

altemate network can be prevented according to another advantageous development of 
the invention when the altemate network cannot offer the quality corresponding to the 
bit pattern. In this way, such an access node can defend such an altemate network 
against data packets that lead to an overload. 

2 5 An advantageous development of the invention provides that the source 

node that intends to send data packets communicates a message to its destination node 
via the packet-switching network with respect to the data packets to be routed via an 
alternate network and potentially waits for an acknowledge from the destination node. 
A secured connection setup of a point-to-point connection between the source and the 

3 0 destination node is achieved as a result thereof. 



Another development of the invention is comprised therein that the access 
node directly or indirectly connected to such a source node sends a message with 
respect to the quality to be assured as requested by the source node to the network 
node of an alternate network and potentially waits for an acknowledge therefrom. 
This procedure serves the purpose of a dependable offering of the requested quaHty by 
the network node of the alternate network. 

A further advantageous development of the inventive method can be seen 
therein that the method is applied to a network constellation wherein such an alternate 
network is formed in that at least one logical channel of the packet-switching network 
is reserved for the data packets to be transmitted with an assiired quality. I.e., an 
alternate network is composed of one or more logical channels of the packet- 
switching network. This represents an especially cost-beneficial solution since 
additional connecting hnes for the alternate network are thereby eliminated. 

An exemplary embodiment of the invention is explained in greater detail 
below with reference to a drawing. 

The Figure shows a portion of a communication network on which the 
inventive method can be appUed by way of example. 

Accordingly, the Figure shows two source nodes Ul, U2 of a plurality of 
conceivable source nodes and one of many possible destination nodes Z. The two 
source nodes Ul, U2 are connected to an access node ZKl and the destination node Z 
is connected to an access node ZK2, either directly or indirectly via respectively one 
or more intermediate nodes ZWl, ZW2, as indicated in the Figure by the intermediate 
node ZWl shown with broken lines between Ul and ZKl and the intermediate node 
ZW2 shown with broken lines between ZK2 and Z. The access nodes ZKl and ZK2 
belong to a packet-switching network PN and respectively form an access to one or 
more alternate networks ANl through ANn at the same time. Such a packet- 
switching network could, for example, be the hitemet, within which mainly variable- 
length data packets are transmitted, or could also be an ATM network (asynchronous 
transfer mode), within which fixed-length data packets (ATM cells) are usually 
transported. Given the pre-condition that it assures a requested quality for the data 



transmission, such an alternate network can be formed by an arbitrary network type, 
for example a line-switching network, a packet-switching network or an ATM 
network. Such an alternate network can also be composed of at least one logical 
channel of the packet-switching network PN. 

Normally, data packets are sent to an access node, for example ZKl, to the 
packet-switching network PN from the source node either directly (for example, 
proceeding from U2) or indirectly (for example, proceeding from Ul) via one or more 
intermediate nodes, for example ZWl . From the access node, they are sent via the 
packet-switching network to another access node, for example ZK2, and are sent from 
the latter to a destination node Z either directly or via one or more intermediate nodes, 
for example ZWl. A transmission of data packets in the opposite direction is likewise 
conceivable, i.e. with the destination node as source node and with the source node as 
destination noodle. 

In view of the overall communication network, the indicated source node 
and the destination node can be respectively interpreted as intermediate node of end 
node of the communication network. Such end nodes can thereby be viewed as 
computer of a service vendor or as a data terminal device of a user. 

In the present example, a user would like to have his data terminal device, 
for example Ul , receive an Internet service, for example video on demand, from a 
computer, for example Z, of a service vendor. For the fransmission of data packets of 
such a service, a certain quality in the form of a specific bandwidth must be assured at 
the network side. The bandwidth needed for the service can be offered be re-routing 
the data packets belonging to such a service onto an alternate network that assures the 
requested quahty. 

Accordingly, the source node, for example Ul, sends a message to the 
access node ZKl either directly or indirectly via at least one intermediate node, for 
example ZWl, this message containing a request in the form re-routing data packets 
for whose transmission a specific quality, for example bandwidth, is required. In the 
form of a message, the access node communicates the bit pattern with which the data 
packets to be routed onto the alternate network are identified to the source node Ul 



and additionally acknowledges the message with the request sent from the source 
node Ul . Further, the access node sends a message about the quality requested by the 
source node to the network node (not shown in the Figure) of an alternate network, for 
example ANl, and potentially waits for the acknowledge thereof The source node 
Ul identifies the data packets that are to be transmitted via the alternate network with 
an assured quality with the bit pattern obtained from the access node. 

As an alternative thereto, such a bit pattern can be known to the source 
node Ul according to a corresponding implementation without having to be 
previously informed thereof by the access node. Such a bit pattern is normally located 
in the header of such a data packet, hi conjunction with the Internet, the bit pattern 
can be found in what is referred to as the TOS byte. 

Before the source node Ul now sends the data packets ~ for whose 
transmission a requested quality is to be assured and which are therefore to be routed 
via an alternate network - in the direction of the access node, it is possible that the 
source node communicates a message with respect to the [...] to be routed via the 
alternate network to its destination node data packets [sic] via the ordinary packet- 
switching network PN and potentially waits for an acknowledge from the destination 
node. 

hi the access node, the data packets arriving from the source node Ul are 
checked for the bit pattern with a filter (not shown in the Figure). The data packets 
wherein the bit pattern was recognized are re-routed onto the alternate network. 
Alternatively thereto, the function of the filter can be integrated into the routing table 
to be conceived of as being present in the access node in that the bit patterns that 
produce a re-routing of a data packet identified with the bit pattern onto the alternate 
network are additionally entered into the routing table. 

Parallel to the above-described scenario with respect to the source node 
Ul, the same scenario can be initiated by one or more other source nodes, for example 
U2. 

Regardless of the respectively requested quaUty, the source node U2 
possibly employs the same bit pattern for identifying the data packets that are to be 
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sent via an alternate network, for example ANn. Alternatively thereto, the source 
node U2 can use a bit pattern that corresponds to the requested quality for identifying 
the data packets to be routed via the alternate network. 

In this way, the data packets sent in the direction of the access node from, 
under certain circumstances, a plurality of source nodes can be combined into classes 
according to the quality required for their transmission. 

When the data packets to be re-routed in the access node can be re-routed 
onto a plurality of alternate networks, one bit pattern is defined [...] each alternate 
network. In this way, the data packets can be re-routed onto an alternate network 
corresponding to the bit pattern that assures the requested quality. 

When only one alternate network is available for the re-routing of the data 
packets identified with a bit pattern, the quality to be assured by the alternate network 
can be offered according to the bit pattern of the identified data packets. 

The access node can deny re-routing onto the alternate network for data 
packets that are identified with a bit pattern that does not correspond to the quality 
offered by the alternate network. 

Mutually independent actions of the above-described scenarios can also 
run in an arbitrary sequence. 
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Patent Claims 

1 .Method for re-routing data packets of a packet-switching network (PN) 
onto at least one alternate network (ANl, ANn) that assures a quality requested for 
these data packets, whereby the packet-switching network and the at least one 
alternate network form sub-networks of a communication network that is composed of 
at least one source node (Ul, U2) and at least one destination node (Z) that are 
respectively connected to an access node (ZKl, ZK2) either directly or indirectly via 
at least one intermediate node, said access node being capable of setting up a 
coimection both to the packet-switching network as well as to an alternate network, 
and between which (Ul, U2; Z) data packets can be transmitted, characterized in that, 
for the re-routing of the data packets via an alternate network (ANl, ANn) assuring 
the quality requested for these data packets, the appertaining data packets are 
identified in their source node only by a respective bit pattern known form such a re- 
routing to the access node (ZKl) that is coimected to the source node either directly or 
indirectly via at least one intermediate node (ZWl); and in that, upon arrival of such 
data packets respectively identified by the appertaining bit pattern in the access node, 
a re-routing of the data packets identified with the known bit pattern onto an alternate 
network (ANl, ANn) is initiated based only on the recognition of the appertaining 
bit pattern. 

2. Method according to claim 1, characterized in that a filter in such an 
access node (ZKl, ZK2) checks the data packets arriving from a source node (Ul, U2) 
for a bit pattern knovm to the access node (ZKl, ZK2) and, when a known bit pattem 
was recognized, initiates the re-routing of the data packets identified with this bit 
pattem onto an alternate network (ANl, ANn). 
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3. Method according to claim 1, characterized in that the access node 
(ZKl, ZK2) connected to such a source node (Ul, U2) either directly or indirectly via 
at least one intermediate node (ZWl, ZW2) contains a table for determining the traffic 
paths into which the function of the filter is integrated, in that it additionally contains 
the bit patterns that can produce a re-routing of a data packet identified with such a bit 
pattern onto an alternate network (ANl, ANn). 

4. Method according to one of the preceding claims, characterized in that 
such a bit pattern is located in a header of a data packet to be routed via an alternate 
network (ANl, ANn). 

5. Method according to one of the preceding claims, characterized in that 
the same bit pattern is employed by all source nodes (Ul, U2) regardless of the 
respectively requested quahty. 

6. Method according to one of the claims 1 through 4, characterized in that 
the source nodes (Ul, U2) employ bit pattems corresponding to the respectively 
requested quality. 

7. Method according to claim 6, characterized in that each recognized bit 
pattern of a data packet produces a re-routing thereof onto an alternate network (ANl , 

ANn) corresponding to the bit pattern with a specific quality. 

8. Method according to claim 6, characterized in that each recognized bit 
pattern of a data packet produces a re-routing thereof onto an altemate network (ANl, 

ANn) with a quality corresponding to the bit pattern. 

9. Method according to one of the preceding claims, characterized in that, 
after recognition of such a bit pattern of a data packet to be routed via an altemate 
network (ANl, ANn) in such an access node (ZKl, ZK2), the re-routing of the data 
packet onto an altemate network (ANl, ANn) can be prevented when the altemate 
network (ANl, ANn) cannot offer the quaUty corresponding to the bit pattem. 
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10. Method according to one of the preceding claims, characterized in that 
the source node that intends to send data packets communicates a message via the 
packet-switching network (PN) to its destination node (Z) with respect to the data 
packets to be routed via an alternate network (ANl, ANn) and potentially waits for 
an acknowledge from the destination node (Z). 

11. Method according to one of the preceding claims, characterized in that 
the access node (ZKl, ZK2) connected to such a source node (Ul, U2) either directly 
or indirectly via at least one intermediate node (ZWl, ZW2) sends a message with 
respect to the assured quality requested by the source node (Ul, U2) to the network 
node of such an alternate network (ANl, ANn) and potentially waits for an 
acknowledge thereof. 

12. Method according to one of the preceding claims, characterized in that 
it is applied to a network constellation wherein such an alternate network (ANl, 
ANn) is formed in that at least one logical channel of the packet-switching network 
(PN) is reserved for the data packets to be transmitted with an assured quality. 
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Abstract 

METHOD FOR RE-ROUTING DATA PACKETS OF A PACKET SWITCHING 
NETWORK ONTO AT LEAST ONE ALTERNATIVE NETWORK 

Data packets of a packet-switching network (PN) for whose transmission a 
5 requested quality is to be assured are routed via at least one alternate network (AN 1, 
ANn). In their source node (Ul, U2), such data packets are respectively identified 
by a bit pattern known [...] access node (ZKl) connected to the source node either 
directly or indirectly via at least one intermediate node (ZWl), said bit pattern being 
respectively recognized upon arrival of such data packets in the access node, as a 
1 0 result whereof a re-routing of the data packets identified with the known bit pattern 
onto an alternate network is initiated. 
Figure 



DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
ERKLARUNG FUR PATENTANMELDUNGEN MIT VOLLMACHT 
German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit 
an Eides Statt: 

dass mein Wohnsitz, meine Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrten Angaben entsprechen, 

dass ich, nach bestem Wissen der ursprCingliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) oder ein ursprungiicher, erster und 
* Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur des dieser 
J\ntrag gestellt wird und fiir den ein Patent beantragt 
wird fur die Erfindung mit dem Titel: 

Verfahren Zur Umleitung Von Datenpaketen Auf Ein 
Alternatives Netz 

- deTen Beschreibung 
(zutreffendes ankreuzen) 
■ hier beigefugt ist. 

- □ am als 

PCT Internationale Anmeldung 

PCT Anmeidungsnummer 

1 eingereicht wurde und am 

- abgeandert wurde. 

Ich bestatige hiermit, dass ich den Inhalt der obigen 
Patentanmeldung einschliesslich der Anspruche 
'2 durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt 
abgeandert wurde. 

Ich erkenne meine Pflicht zur Offenbarung 
irgendwelcher Informationen, die fur die PrCifung der 
vorliegenden Anmeldung in Einklang mit Absatz 37, 
Bundesgesetzbuch, Paragraph 1.56 von Wichtigkeit 
sind, an. 

Ich beanspruche hiermit auslandische Prioritatsvorteile 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten 
angegebenen Auslandsanmeldungen fur ein Patent 
Oder eine Erfindersurkunde, und habe auch alle 
Auslandsanmeldungen fur ein Patent oder eine 
Erfindersurkunde nachstehend gekennzeichnet, die 
' ein Anmeldedatum haben, das vor dem 
Anmeldedatum der Anmeldung liegt, fiir die Prioritat 
beansprucht wird. 



As a below named inventor, 1 hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name. 



I believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



the specification of which 
(check one) 

□ is attached hereto 

□ was filed on as 

PCT international application 

PCT Application No. 

and was amended on 



1 hereby state that 1 have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



1 acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1.56. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §1 1 9 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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Prior foreign applications 

Prioritat beansprucht Priority Claimed 



198 34 977.7 


Germany 


03 Auqust 1998 


■ 


□ 


(Number) 


(Country) 


(Day Month Year Filed) 


Yes 


No 


(Nummer) 


(Land) 


(Tag Monat Jahr eingereicht) 


Ja 


Nein 








□ 


□ 


(Number) 


(Country) 


(Day Month Year Filed) 


Yes 


No 


(Nummer) 


(Land) 


(Tag Monat Jahr eingereicht) 


Ja 


Nein 








□ 


□ 


(Number) 


(Country) 


(Day Month Year Filed) 


Yes 


No 


(Nummer) 


(Land) 


(Tag Monat Jahr eingereicht) 


Ja 


Nein 



Ich beanspruche hiermit germass Absatz 35 der 

Zivilprozessordnung der Vereinigten Staaten, 
kF^aragraph 120, den Vorzug aller unten aufgefuhrten 
^Anmeldungen und falls der Gegenstand aus jedem 

Anspruch dieser Anmeldung nicht in einer fruheren 
' areerikanischen Patentanmeldung laut dem ersten 
; Paragraphen des Absatzes 35 der ZivilprozeBordnung 
i der Vereinigten Staaten, Paragraph 122 offenbart ist, 
: erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
' Paragraph 1.56 meine Pflicht zur Offenbarung von 
^ Informationen an, die zwischen dem Anmeldedatum 
^ der fruheren Anmeldung und dem nationalen oder PCT 
i internationalen Anmeldedatum dieser Anmeldung 

bekannt geworden sind. 



I hereby claim the benefit under Title 35, United States 
Code. §1 20 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122 I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 .56 which occurred between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der 
vorliegenden Ekiarung gemachten Angaben nach 
meinem besten Wissen und Gewissen der vollen 
Wahrheit entsprechen, und dass ich diese 
eidesstattliche Erklarung in Kenntnis dessen abgebe, 
dass wissentlich und vorsatzlich falsche Angaben 
gemass Paragraph 1001, Absatz 18 der 
Zivilprozessordnung der Vereinigten Staaten von 
Amerika mit Geldstrafe belegt und/oder Gefangnis 
bestraft werden koennen, und dass derartig wissentlich 
und vorsatzlich falsche Angaben die Gultigkeit der 
vorliegenden Patentanmeldung Oder eines darauf 
erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder POWER OF ATTORNEY: As a named inventor. I 

beauftrage ich hiermit den nachstehend benannten hereby appoint the following attorney(s) and/or 

Patentanwalt (oder die nachstehend benannten agent(s) to prosecute this application and transact all 

Patentanwalte) und/oder Patent-Agenten mit der business in the Patent and Trademark Office 

Verfolgung der vorliegenden Patentanmeldung sowie connected therewith, 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: 

And I hereby appoint all Attorneys identified by United States Patent & Trademark Office customer number 

26574, who are all members of the firm of Schiff Hardin and Waite. 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone number) 
312/258-5500 



Send Correspondence to: 

'patent DEPARTM EtDL 
6600SearsJower,.Ghi^^ 



CUSTOMER NUMBER 26574 



% 


/Voller Name des einzigen oder ursprunglichen Erfinders: 

PREHOFER, Christian 


Full name of sole or first inventor 




Unterschrift des Erfmaers j Datum 


Inventor's signature 


Date 




Wofinsitz y"^^- / 

81477 Muenclien, ^rmany f-^K^ 


Residence 






Staatsangehorigkeit 

Bundesrepublik Deutschland 


Citizenship 




Postanschrift 

Wengleinstr. 7 


Post Office Address 




81477 Muenclien 
Bundesrepublik Deutschland 





Voller Name des z\ 



in Miterfinders (falls zuttreffend): 



Full name of second joint inventor, if any; 



Unterschrift des Erfinders 



Inventor's signature 



Staatsangehorigkeit 



Post Office Address 



(Bitte entsprechende Informationen und 
Unterschriften im Falle von weiteren Miterfindern 
angeben). 



(Supply similar information and signature for 
subsequent joint inventors). 
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